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(54) DEPOSIT REMOVING DEVICE FOR OXYGEN CONCENTRATION SENSOR 

(57)Abstract: 

PURPOSE: To obtain excellent air-fuel ratio control 
by preferably removing the deposit on the surface of 
an oxygen concentration sensor, and preventing the 
output voltage of the sensor from being deviated from 
a normal output voltage. 

CONSTITUTION: An 02 sensor 12 for detecting the 
oxygen concentration in exhaust gas passed through 
an exhaust manifold 9 is mounted at the manifold 9. 
The sensor 12 is continuously operated even after an 
engine is stopped. After the engine is stopped, when 
the output voltage of the sensor 12 becomes lower 
than a predetermined set voltage, it is judged that 
sufficient oxygen exists to remove the deposit in the 
manifold 9 around the sensor 12, and an electric 

heater 18 is operated. As a result, the deposit on the surface of the sensor 18 can be 
effectively removed and hence the output characteristics of the sensor 12 can be 
effectively updated to normal output characteristics. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the affix stripper of an oxygen density sensor. 
[0002] 

[Description of the Prior Art] In the usual internal combustion engine, the so-called Air Fuel Ratio 
Control which arranges the oxygen density sensor which detects the oxygen density in exhaust gas, 
judges whether for example, an engine air-fuel ratio is rarefaction (Lean) or it is rich (rich) by the 
oxygen density sensor, and fluctuates the fuel oil consumption from a fuel injection valve in an 
engine flueway is performed. However, if the particle contained in exhaust gas adheres and 
accumulates on the front face of an oxygen density sensor, the output characteristics of an oxygen 
density sensor will come to shift from the output characteristics of normal, and it becomes 
impossible to, perform Air Fuel Ratio Control good as a result, and a lot of unburnt [ HC ], NOx, 
COs, etc. will come to be thus contained in exhaust gas. Then, the oxygen density sensor which 
detects the oxygen density in exhaust gas in an internal combustion engine's flueway is arranged. 
The electrical heater which is the affix stripper of an oxygen density sensor which removes the affix 
adhering to the front face of an oxygen density sensor, and heats the front face of an oxygen density 
sensor, A detection means by which an engine detects having shifted to the idle state, When it is 
detected that the engine shifted to the idle state with this detection means, the affix stripper 
possessing the control means which controls an electrical heater and heats an oxygen density sensor 
front face is well-known (refer to JP,61-122558,A). Whenever an engine stops, heat the front face of 
an oxygen density sensor and it is made for the affix on an oxygen density sensor front face not to 
accumulate as much as possible, and he is trying for the output characteristics of an oxygen density 
sensor not to shift from the output characteristics of normal as much as possible by it in this affix 
stripper. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, when according to the invention-in-this- 
application person sufficient oxygen to remove an affix in a flueway did not exist and the oxygen 
density sensor front face was heated with the electrical heater, the output characteristics of an oxygen 
density sensor not changing, or shifting from the output characteristics of normal still more greatly 
was checked. However, oxygen sufficient in the usual internal combustion engine to remove an affix 
in the flueway of the circumference of an oxygen density sensor immediately after an engine halt 
does not necessarily exist. There is a problem that a gap of the output characteristics of an oxygen 
density sensor is not necessarily rehabilitated in an above-mentioned affix stripper even if he is 
trying to heat an oxygen density sensor front face, therefore it heats an oxygen density sensor front 
face after an engine halt as in this affix stripper, without specifying the ambient atmosphere of the 
circumference of an oxygen density sensor. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, according to this 
invention, the oxygen density sensor which detects the oxygen density in exhaust gas in an internal 
combustion engine's flueway is arranged. A heating means to be the affix stripper of an oxygen 
density sensor which removes the affix adhering to the front face of this oxygen density sensor, and 
to heat the front face of an oxygen density sensor, A distinction means to distinguish whether it is 
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higher than the setting concentration as which the oxygen density in the flueway of the 
circumference of an oxygen density sensor was determined beforehand, When this oxygen density 
was higher than this setting concentration and it is distinguished by this distinction means, the 
control means which controls a heating means and heats an oxygen density sensor front face is 
provided. 

[0005] Moreover, in order to solve the above-mentioned trouble, according to this invention, the 
oxygen density sensor which detects the oxygen density in exhaust gas in an internal combustion 
engine's flueway is arranged. A heating means to be the affix stripper of an oxygen density sensor 
which removes the affix adhering to the front face of this oxygen density sensor, and to heat the front 
face of an oxygen density sensor, An oxygen supply means to supply oxygen in the flueway of the 
circumference of an oxygen density sensor, A decision means to judge whether an affix removal 
operation should be performed by distinguishing whether the central value representing the coating 
weight of the affix on the front face of an oxygen density sensor is larger than the set point defined 
beforehand, The control means which heats an oxygen density sensor front face is provided 
controlling an oxygen supply means and a heating means, and supplying oxygen in the flueway of 
the circumference of an oxygen density sensor, when it is judged that this decision means should 
perform an affix removal operation. 
[0006] 

[Function] Being completed as the output characteristics of normal by the output characteristics of an 
oxygen density sensor, when sufficient oxygen to remove an affix in the flueway of the 
circumference of an oxygen density sensor at the time of heating of an oxygen density sensor front 
face exists according to the invention-in-this-application person, the output characteristics of an 
oxygen density sensor not changing, when sufficient oxygen does not exist to this, or shifting from 
the output characteristics of normal still more greatly was checked. Then, when it distinguishes 
whether sufficient oxygen to remove an affix exists and sufficient oxygen exists in the flueway of the 
circumference of an oxygen density sensor, an oxygen density sensor front face is heated and the 
affix on an oxygen density sensor front face is removed, and he is trying to make the output 
characteristics of an oxygen density sensor in agreement with the output characteristics of normal in 
invention according to claim 1 by it. Moreover, an oxygen density sensor front face is heated, and he 
removes the affix on an oxygen density sensor front face, supplying oxygen in the flueway of the 
circumference of an oxygen density sensor, when an affix removal operation should be performed, 
and is trying to make the output characteristics of an oxygen density sensor in agreement with the 
output characteristics of normal in invention according to claim 2 by it. 
[0007] 

[Example] If drawing 1 is referred to, combustion chamber la of the engine body 1 will be 
connected with a surge tank 3 through the inhalation-of-air branch pipe 2, and a surge tank 3 will be 
connected with an air flow meter 5 and an air cleaner 6 through an air intake duct 4. The fuel 
injection valve 7 is arranged in the inhalation-of-air branch pipe 2, and the throttle valve 8 is 
arranged in the air intake duct 4. On the other hand, combustion chamber la is connected with the 
catalytic converter 10 which supports a three way component catalyst through an exhaust manifold 
9, and a catalytic converter 10 is connected with an exhaust pipe 1 1. As shown in drawing 1 , in the 
exhaust manifold 9, the oxygen density sensor (henceforth, 02 a sensor is called) 12 which detects 
the oxygen density in the exhaust gas in an exhaust manifold 9 is arranged. In addition, a fuel 
injection valve 7 is controlled based on the output signal of an electronic control unit 30. 
[0008] Drawing 2 is 02. The partial expanded sectional view of a sensor 12 is shown. Housing with 
which 13 was equipped with the exhaust gas installation hole 14 when drawing 2 was referred to, 
The solid electrolyte with which 15 makes the shape of a test tube, the exhaust gas room where 16 is 
demarcated by the peripheral face of a solid electrolyte 15, and the inner skin of housing 13, The 
atmospheric-air room where 17 is demarcated by the inner skin of a solid electrolyte 15, the 
electrical heater with which 1 8 has been arranged in the atmospheric-air room 17, The exhaust gas 
lateral electrode with which 19 was attached on the exhaust gas room 16 side-attachment- wall side 
of a solid electrolyte 15, For 22, the ceramic film with which 20 was attached on the exhaust gas 
lateral electrode 19, and 21 are the atmospheric-air lateral electrode attached on the atmospheric-air 
room 17 side-attachment- wall side of a solid electrolyte 15, and02. The flange for attaching a sensor 
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12 in an exhaust manifold 9 is shown, respectively. A solid electrolyte 15 consists of zirconium 
dioxides, and the exhaust gas lateral electrode 19 and the atmospheric-air lateral electrode 21 consist 
of platinum, respectively. In the exhaust gas room 16, a part of exhaust gas which circulates the 
inside of an exhaust manifold 9 through the exhaust gas installation hole 14 is introduced, and this 
exhaust gas contacts the exhaust gas lateral electrode 19. On the other hand in the atmospheric-air 
room 17, atmospheric air is introduced through the atmospheric-air installation hole which is not 
illustrated, and this atmospheric air contacts the atmospheric-air lateral electrode 21. In addition, an 
electrical heater 18 is controlled based on the output signal from an electronic control unit 30. 
[0009] If drawing 1 is referred to again, an electronic control unit 30 consists of a digital computer, 
and ROM (read-only memory)32, RAM (random access memory)33, CPU (microprocessor^, the 
input port 35, and the output port 36 which were mutually connected through the bidirectional bus 3 1 
are provided. 02 The output voltage of a sensor 12 is inputted into input port 35 through A-D 
converter 37. An air flow meter 5 generates the output voltage proportional to an inhalation air 
content, and this output voltage is inputted into input port 35 through A-D converter 38. 
Furthermore, the on-off signal of an ignition switch 39 is inputted into input port 35. On the other 
hand, an output port 36 minds the corresponding drive circuit 40, and is a fuel injection valve 7 and 
02. It connects with the electrical heater 18 of a sensor 12, respectively. 

[0010] Moreover, an electronic control unit 30 is connected to a power source 42 through relay 41 
and an ignition switch 39. Relay 41 has relay contact 43 and the exiting coils 44 and 45 of the pair 
for controlling relay contact 43. An exiting coil 45 is grounded through a switch 46, and this switch 
46 is connected to an output port 36 through the drive circuit 47. Since an exiting coil 44 will be 
excited if an ignition switch 39 is turned on, relay contact 43 serves as ON, and power is supplied to 
an electronic control unit 30 by it. If power is supplied to an electronic control unit 30, the data 
which should carry out a switch 46 to ON will be outputted to an output port 36, and an exiting coil 
45 will also be excited by it. On the other hand, if an ignition switch 39 is turned OFF, an exiting coil 
44 will be de-energized, but at this time, since the exiting coil 45 is still excited, relay contact 43 is 
held with ON and power continues being thus supplied to an electronic control unit 30. 
Subsequently, since an exiting coil 45 will be de-energized and will become off [ relay contact 43 ] 
as a result if the data which should turn that it is off a switch 46 are outputted to an output port 36, 
supply of the power to an electronic control unit 30 is suspended. 

[001 1] By the way, 02 According to the oxygen density in the exhaust gas introduced in the exhaust 
gas room 16, if a sensor 12 is said correctly, it will generate the output voltage Ve as it indicated in 
drawing 3 and drawing 4 that is also with a continuous line A, corresponding to the difference of the 
oxygen density in the exhaust gas introduced in the exhaust gas room 16, and the oxygen density in 
the atmospheric air introduced in the atmospheric-air room 17. It is beforehand determined that the 
engine air- fuel ratio at this time turns into theoretical air fuel ratio so that the curve A of output 
voltage Ve may have point of inflection S so that drawing 4 may show, and the excess air factor 
lambda in this point of inflection S may be set to about 1. Therefore, 02 A sensor 12 generates about 
0.9 (bolt) output voltage Ve, when smaller than 1, namely, when an excess air factor lambda is [ an 
engine air-fuel ratio ] rich (rich), and when it is an excess air factor lambda at the larger time than 1 
and an engine air- fuel ratio is rarefaction (Lean), it generates about 0.1 (bolt) output voltage Ve. 
Then, such 02 It distinguishes that an engine air- fuel ratio is Lean at the time of Ve<0.45 (bolt), and 
when it is Ve>=0.45 (bolt), he is trying to distinguish that an engine air-fuel ratio is rich in usual Air 
Fuel Ratio Control using a sensor 12. 

[0012] However, it follows that engine operation is performed over a long period of time, and is 02. 
An affix adheres and it comes to deposit gradually on the front face 19 of a sensor 12, for example, 
an exhaust gas lateral electrode. 02 It is 02 when the affix has adhered on the front face of a sensor 
12. As the output voltage Ve of a sensor 12 shows drawing 4 with a broken line B, it will come to 
shift from the output voltage Ve (the continuous line A of drawing 4 ) of normal, and the excess air 
factor lambda in point-of-inflection S' of an output voltage curve will become smaller than 1 in this 
case. Furthermore, it is 02. If the coating weight of the affix on the front face of a sensor 12 
increases, an output voltage curve will come to indicate that drawing 4 is also with a broken line C, 
and the excess air factor lambda in S " of point of inflection of an output voltage curve will become 
still smaller than 1 in this case. If it is made to distinguish that an engine air- fuel ratio is Lean as in 
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usual Air Fuel Ratio Control mentioned above at the time of Ve<0.45 (bolt) when the excess air 
factor lambda in point-of-inflection S f of an output voltage curve and S " becomes smaller than 1, 
although an actual engine air- fuel ratio is rich, it will come (arrow head of drawing 4 ) to distinguish 
from Lean, and it will become impossible to, perform Air Fuel Ratio Control good as a result. For 
this reason, 02 It is 02 so that the affix which adhered on the front face of a sensor 12 may be 
removed and the excess air factor lambda in the point of inflection S of an output voltage curve may 
be set to about 1. It is necessary to make it the output voltage Ve of a sensor 12 not shift from the 
output voltage of normal. Then, for example, it is not necessary to perform Air Fuel Ratio Control, 
an electrical heater 18 is operated immediately after an engine halt, and it is 02. The front face of a 
sensor 12 is heated to about 900 degrees C, and it is 02 by it. What is necessary is just to remove the 
affix on the front face of a sensor 12. 

[0013] By the way, according to the invention- in-this-application person When sufficient oxygen to 
remove an affix in an exhaust manifold 9 does not exist, an electrical heater 1 8 is turned ON, and it 
is 02. It is 02 when the front face of a sensor 12 is heated. [ whether it is maintained while the 
excess air factor lambda in the point of inflection of the output voltage curve of a sensor 12 had 
shifted from 1, and ] Or it becomes still smaller, when sufficient oxygen to remove an affix in an 
exhaust manifold 9 on the other hand exists, an electrical heater 18 is turned ON, and it is 02. It is 
02 when the front face of a sensor 12 is heated. The output voltage curve of a sensor 12 Converging 
on the output voltage curve whose excess air factor lambda in the point of inflection is about 1 was 
checked. It is 02, even if it turns ON an electrical heater 18 immediately after an engine halt and 
heats the front face of 02 sensor 12, since sufficient oxygen to remove an affix in an exhaust 
manifold 9 does not necessarily exist immediately after an engine halt to which the ignition switch 
39 was turned OFF. It cannot necessarily be rehabilitated on the output voltage curve of normal in 
the output voltage curve of a sensor 12. Then, oxygen density sufficient in the example shown in 
drawing 1 to remove an affix is beforehand defined as setting concentration. It distinguishes whether 
whenever an engine is suspended, the oxygen density in an exhaust manifold 9 is higher than setting 
concentration. It is 02 by operating an electrical heater 18, when the oxygen density in an exhaust 
manifold 9 was higher than setting concentration and it is distinguished. The front face of a sensor 12 
is heated, a temperature up is carried out to about 900 degrees C, and it is 02 by it. He is trying to 
remove the affix on the front face of a sensor 12. Consequently, since an affix is certainly removable, 
it is 02. The excess air factor lambda in the point of inflection of the output voltage curve of a sensor 
12 can certainly be made in agreement with about 1. Therefore, an engine's good Air Fuel Ratio 
Control is securable. 

[0014] Moreover, it is 02 when sufficient oxygen to remove an affix does not exist. It is 02 when 
the front face of a sensor 12 is heated. It deteriorates without removing the affix on the front face of 
a sensor 12, and is 02. Although there is a possibility of fixing on the front face of a sensor 12 It is 
02 when oxygen sufficient in the example shown in drawing 1 to remove an affix exists. Since he is 
trying to heat the front face of a sensor 12, an affix is 02. It can prevent fixing on the front face of a 
sensor 12. Furthermore, 02 to the output voltage of normal since it is made to perform an affix 
removal operation whenever an engine is suspended in this example A gap of the output voltage Ve 
of a sensor 12 can be reduced. 

[0015] Subsequently, if only the setup time CM defined beforehand passes after turning ON an 
electrical heater 18, an electrical heater 18 will be turned OFF. This setup time CM is beforehand 
defined as sufficient time amount to set the excess air factor lambda in the point of inflection of an 
output voltage curve to about 1 . 

[0016] By the way, it is 02 for distinguishing whether the oxygen density in an exhaust manifold 9 
is higher than setting concentration in this example. He is trying to use the output voltage Ve of a 
sensor 12. However, it is 02 as explained with reference to drawing 4 . If the output voltage Ve of a 
sensor 12 has an affix on the front face of 02 sensor 12, it will shift from the output voltage Ve of 
normal. Then, he is trying to distinguish that it will distinguish if the output voltage as for which is 
not concerned with the gap of the actual output voltage [ as opposed to the output voltage Ve of 
normal at this example ] Ve, but the oxygen density in an exhaust manifold 9 becomes higher than 
setting concentration is beforehand defined as a programmed voltage Vo (refer to drawing 4 ) and 
the oxygen density in an exhaust manifold 9 is higher than setting concentration after an engine halt 
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at the time of Ve<Vo, and the oxygen density in an exhaust manifold 9 is below setting 
concentration at the time of Ve>=Vo. Consequently, 02 Also when the output voltage of a sensor 12 
has shifted from the output voltage of normal, it can distinguish correctly whether the oxygen density 
in an exhaust manifold 9 is higher than setting concentration. In addition, a programmed voltage is 
0.2 (bolt). 

[0017] Drawing 5 shows the routine for performing affix removal control mentioned above. This 
routine is performed by the interruption for every setup time defined beforehand. Reference of 
drawing 5 distinguishes first whether the flag set when an affix removal operation should be 
performed is set at step 50. Usually, since this flag is not set, subsequently to step 51, it progresses. It 
is distinguished at step 51 whether an ignition switch 39 is off. A processing cycle is ended when an 
ignition switch 39 is ON. On the other hand, when an ignition switch 39 is OFF, subsequently to step 
52 it progresses and is 02. It is distinguished whether the output voltage Ve of a sensor 12 is lower 
than a programmed voltage Vo. It sets to step 52 and is 02 at the time of Ve<Vo. After judging that 
oxygen sufficient in the exhaust manifold 9 of the circumference of a sensor 12 exists, progressing 
subsequently to step 53 and setting a flag, it progresses to step 54 and an electrical heater 18 is 
turned ON. Consequently, 02 The affix adhering to the front face of a sensor 12 is removed good. 
On the other hand, it sets to step 52 and is 02 at the time of Ve>=Vo. A processing cycle is ended 
without operating an electrical heater 18, since there is a possibility that oxygen sufficient in the 
exhaust manifold 9 of the circumference of a sensor 12 may not exist. 

[0018] In the following processing cycle, when the flag is set, it progresses to step 55 from step 50, 
and it is distinguished whether it is beyond the set point CM as which timer counted value C was 
determined beforehand. Subsequently to step 56 in step 55, it progresses at the time of C<CM, only 

1 increments timer counted value C, and a processing cycle is ended. It judges that the affix removal 
operation was completed in step 55 at the time of C>=CM, namely, judges that the excess air factor 
lambda in the point of inflection S of an output voltage curve was set to about 1, progresses to step 
57, and an electrical heater 18 is turned OFF. Subsequently, it progresses to step 58 and a flag is 
reset. Subsequently, relay 41 is turned OFF by progressing to step 59, clearing timer counted value 
C, progressing subsequently to step 60, and turning OFF a switch 46. As a result, the electric power 
supply to an electronic control unit 30 is stopped. 

[0019] In the example mentioned above, whenever an engine is suspended (i.e., whenever an ignition 
switch 39 is turned OFF), it is made to perform an affix removal operation. However, in the internal 
combustion engine made to suspend the fuel-injection operation from a fuel injection valve 7 at the 
time of engine moderation operation, it may be made to perform an affix removal operation during a 
halt of a fuel-injection operation. Since the air not burning flows from combustion chamber la 
during a halt of a fuel injection valve operation, and in an exhaust manifold 9, a lot of oxygen may 
exist in an exhaust manifold 9. Therefore, it is 02 during the halt period of a fuel-injection operation. 
It distinguishes whether the output voltage Ve of a sensor 12 is lower than a programmed voltage 
Vo, an electrical heater 18 is turned ON at the time of Ve<Vo, and it is 02. The front face of a 
sensor 12 is heated and it removes an affix. 

[0020] Another example is shown in drawing 6 . Drawing 6 shows an internal combustion engine's 
partial enlarged drawing. In this example, the same electronic control unit 30 as drawing 1 is formed, 
however the electronic control unit is omitted in drawing 6 R> 6. Maine 02 attached in the exhaust 
manifold 9 when drawing 6 was referred to A sensor 70 and sub 02 sensor 71 attached in the 
exhaust pipe 1 1 are formed, and they are these Maine 02. A sensor 70 and factice 02 A sensor 71 is 

02 shown in drawing 2 . It is constituted like a sensor 12, respectively. Furthermore, a catalytic 
converter 1 0 and a factice 02 The delivery of the air supply pump 72 is connected to the exhaust 
pipe 1 1 between sensors 71. In addition, this example shows the case where the engine body 1 is 
applied to an automobile. 

[0021] By the way, Maine 02 established in the exhaust manifold 9 A sensor 70 contacts a part of 
exhaust gas of the exhaust gas which circulates the inside of an exhaust manifold 9. For this reason, 
although an actual engine air- fuel ratio is rich, for example, it is Maine 02. A sensor 70 has a 
possibility of distinguishing from Lean, then, the inside of the exhaust pipe 1 1 located in the lower 
stream of a river of a catalytic converter 10 in this example - factice 02 the oxygen density in the 
exhaust gas which forms a sensor 71 and circulates the inside of an exhaust pipe 1 1 — detecting — 
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Maine 02 the feedback control of fuel oil consumption based on the output of a sensor 70 — in 
addition, factice 02 He is trying for a distinction error which was mentioned above not to arise as 
much as possible by performing sub feedback control of fuel oil consumption based on the output of 
a sensor 7 1 . 

[0022] Thus, factice 02 A sensor 71 is Maine 02. It is prepared that the output of a sensor 70 should 
be amended and, for this reason, he is a factice 02. An affix adheres to the front face of a sensor 71, 
and he is a factice 02. If the output voltage of a sensor 71 comes to shift from the output voltage of 
normal, it will become difficult to secure already good Air Fuel Ratio Control. Then, Maine 02 It 
adds to a sensor 70 and he is a factice 02. It is necessary to perform an affix removal operation also 
about a sensor 71. Next, factice 02 The affix removal operation in a sensor 71 is explained. 
[0023] According to engine operation being performed over a long period of time, as mentioned 
above, it follows that the mileage of an automobile becomes long, and he is a factice 02. The coating 
weight of the affix on the front face of a sensor 71 increases. So, at this example, he is a factice 02. 
The mileage RD of an automobile is used as central value representing the coating weight of the 
affix on the front face of a sensor 71. When the mileage RD of the automobile after performing an 
affix removal operation last time becomes longer than the set point PD defined beforehand, he is a 
factice 02. The output voltage of a sensor 71 shifts from the output voltage of normal, and it judges 
that it becomes impossible to perform good Air Fuel Ratio Control, and is made to perform an affix 
removal operation. As a result, he is a factice 02. It can prevent certainly that the output voltage of a 
sensor 71 shifts from the output voltage of normal, therefore good Air Fuel Ratio Control can be 
secured. In addition, factice 02 When performing an affix removal operation about a sensor 71, sub 
feedback control stops. 

[0024] In this example, when mileage RD becomes longer than the set point PD, in performing an 
affix removal operation, the air supply pump 72 operates first. When the air supply pump 72 
operates, he is a factice 02. Air is supplied in the exhaust pipe 1 1 of the circumference of a sensor 
71, and, as a result, he is a factice 02. In the exhaust pipe 1 1 of the circumference of a sensor 71, he 
is a factice 02. Sufficient oxygen to remove the affix on the front face of a sensor 71 will be 
supplied. Subsequently, factice 02 The electrical heater 18 of a sensor 71 is turned ON, and he is a 
factice 02 thus. The affix adhering to the front face of a sensor 71 is certainly removable. In 
addition, Maine 02 About an affix removal operation of a sensor 70, the affix removal operation 
explained with reference to drawing 1 is performed. 

[0025] Drawing 7 shows the routine for performing affix removal control mentioned above. This 
routine is performed by the interruption for every setup time defined beforehand. Reference of 
drawing 7 distinguishes first whether the flag set when an affix removal operation should be 
performed is set at step 80. Usually, since this flag is not set, subsequently to step 81, it progresses. 
At step 81, it is distinguished whether mileage counted value RD of a car is longer than the set point 
PD. At the time of RD<=PD, he is a factice 02. There is comparatively little coating weight of the 
affix on the front face of a sensor 71, namely, he is a factice 02. It judges that the excess air factor 
lambda in the point of inflection S of the output voltage curve of a sensor 71 is about 1, and a 
processing cycle is ended. On the other hand at the time of RD>PD, he is a factice 02. It judges that 
a removal operation of the affix on the front face of a sensor 71 should be performed, and, 
subsequently to step 82, progresses. By the starter motor 82, sub feedback control is suspended, 
subsequently to step 83 it progresses, and a flag is set. Subsequently, it progresses to step 84, the air 
supply pump 72 is operated, and he is a factice 02. Oxygen is supplied in the exhaust pipe 1 1 of the 
circumference of a sensor 71. Subsequently, it progresses to step 85 and an electrical heater 18 is 
turned ON. Consequently, factice 02 The affix on the front face of a sensor 71 is removable good. 
[0026] In the following processing cycle, when the flag is set, it progresses to step 86 from step 80, 
and it is distinguished whether it is beyond the set point CM as which timer counted value C was 
determined beforehand. Subsequently to step 87 in step 86, it progresses at the time of C<CM, only 
1 increments timer counted value C, and a processing cycle is ended. It judges that the affix removal 
operation was completed in step 86 at the time of C>=CM, namely, judges that the excess air factor 
lambda in the point of inflection S of an output voltage curve was set to about 1, progresses to step 
88, and an electrical heater 18 is turned OFF. Subsequently, it progresses to step 89 and the air 
supply pump 72 is suspended. Subsequently, it progresses to step 90 and mileage counted value RD 
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is cleared. Subsequently, it progresses to step 91, and timer counted value C is cleared, subsequently 
to step 92 it progresses, and a flag is reset. Subsequently, it progresses to step 93 and sub feedback 
control is resumed. Subsequently, a processing cycle is ended. 

[0027] At the example mentioned above with reference to drawing 6 , he is a factice 02. He is trying 
to use the mileage RD of an automobile as central value representing the coating weight of the affix 
on the front face of a sensor 71 . However, an internal combustion engine's drive time amount may be 
used as this central value. Moreover, at this example, he is a factice 02. Although he is trying to 
supply air in the exhaust pipe 1 1 of the circumference of a sensor 71, you may make it supply other 
mixed gas which you may make it supply only oxygen or contains oxygen. 
[0028] Drawing 8 is a factice 02. Another example of the approach of supplying oxygen to the 
circumference of a sensor 71 is shown. If drawing 8 is referred to, an exhaust pipe 1 1 will branch to 
the 1st exhaust air branch pipe 100 and the 2nd exhaust air branch pipe 101, and the exhaust gas 
control valve 102 which controls the inflow of the exhaust gas to the 2nd exhaust air branch pipe 101 
will be formed between the 1st exhaust air branch pipe 100 and the 2nd exhaust air branch pipe 101. 
Moreover, in the 2nd exhaust air branch pipe 101, he is a factice 02. A sensor 71 is attached. If 
drawing 8 is furthermore referred to, the air supply tubing 103 will be connected to the 2nd exhaust 
air branch pipe 101, and the air supply valve 104 which controls supply of the air into the 2nd 
exhaust air branch pipe 101 will be formed in this air supply tubing 103. The transit wind of an 
automobile is introduced in the air supply tubing 103. 

[0029] Factice 02 When an affix removal operation should be performed about a sensor 71, while 
clausilium of the exhaust gas control valve 102 is carried out, the air supply valve 104 is opened. If 
clausilium of the exhaust gas control valve 1 02 is carried out, subsequently to only in the 1 st exhaust 
air branch pipe 1 00 the exhaust gas which circulated the inside of an exhaust pipe 1 1 will flow, 
therefore it will not flow in the 2nd exhaust air branch pipe 101. On the other hand, since the air 
supply valve 104 is opened at this time, air is supplied in the 2nd exhaust air branch pipe 101, 
therefore he is a factice 02. Oxygen is supplied in the 2nd exhaust air branch pipe 101 of the 
circumference of a sensor 7 1 . Consequently, he is a factice 02 by turning ON an electrical heater 1 8 
at this time. The affix on the front face of a sensor 71 is certainly removable. 

[0030] On the other hand, factice 02 When sub feedback control of fuel oil consumption should be 
performed based on the output of a sensor 71, while the exhaust gas control valve 102 is opened, 
clausilium of the air supply valve 104 is carried out. Subsequently to in the 1st exhaust air branch 
pipe 100 and the 2nd exhaust air branch pipe 101 the exhaust gas which circulated the inside of an 
exhaust pipe 1 1 when the exhaust gas control valve 102 was opened flows, therefore is a factice 02 
about the oxygen density in down-stream exhaust gas from a catalytic converter 10. It is detectable 
by the sensor 7 1 . In addition, since it is the same as that of the example mentioned above with 
reference to drawing 6 about other affix removal operations, explanation is omitted. 
[0031] In each example described so far, it is made to perform only the setup time CM which was 
able to define beforehand the affix removal operation performed by turning ON an electrical heater 
18. However, the voltage sensor which detects the electrical potential difference of a dc-battery 42 is 
prepared, and you may make it operate an electrical heater 18 until the electrical potential difference 
of a dc-battery 42 becomes the minimum threshold defined beforehand while operating the electrical 
heater 18 after an engine halt. In this case, when driving a starter motor (not shown) that engine 
starting should subsequently be started, the power which should be supplied to a starter motor can be 
secured. 
[0032] 

[Effect of the Invention] In invention according to claim 1, since he is trying to heat the front face of 
an oxygen density sensor when oxygen sufficient in the flueway of the circumference of an oxygen 
density sensor exists, an affix is certainly removable. It can prevent certainly that the output voltage 
of an oxygen density sensor shifts from the output voltage of normal as a result, therefore good Air 
Fuel Ratio Control can be secured. In invention according to claim 2, since he is trying to heat an 
oxygen density sensor front face, supplying oxygen when an affix removal operation should be 
performed, an affix is certainly removable. It can prevent certainly that the output voltage of an 
oxygen density sensor shifts from the output voltage of normal as a result, therefore good Air Fuel 
Ratio Control can be secured. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The oxygen density sensor which detects the oxygen density in exhaust gas in an internal 
combustion engine f s flueway is arranged. A heating means to be the affix stripper of an oxygen 
density sensor which removes the affix adhering to the front face of this oxygen density sensor, and 
to heat the front face of an oxygen density sensor, A distinction means to distinguish whether it is 
higher than the setting concentration as which the oxygen density in the flueway of the 
circumference of an oxygen density sensor was determined beforehand, The affix stripper possessing 
the control means which controls a heating means and heats an oxygen density sensor front face 
when this oxygen density was higher than this setting concentration and it is distinguished by this 
distinction means. 

[Claim 2] The oxygen density sensor which detects the oxygen density in exhaust gas in an internal 
combustion engine's flueway is arranged. A heating means to be the affix stripper of an oxygen 
density sensor which removes the affix adhering to the front face of this oxygen density sensor, and 
to heat the front face of an oxygen density sensor, An oxygen supply means to supply oxygen in the 
flueway of the circumference of an oxygen density sensor, A decision means to judge whether an 
affix removal operation should be performed by distinguishing whether the central value 
representing the coating weight of the affix on the front face of an oxygen density sensor is larger 
than the set point defined beforehand, The affix stripper possessing the control means which heats an- 
oxygen density sensor front face, controlling an oxygen supply means and a heating means, and 
supplying oxygen in the flueway of the circumference of an oxygen density sensor when it is judged 
that this decision means should perform an affix removal operation. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is an internal combustion engine's general drawing. 

[Drawing 2] 02 It is the partial expanded sectional view of a sensor. 

[Drawing 3] 02 It is the diagram showing the output voltage of a sensor. 

[Drawing 4] It is the partial enlarged drawing of the diagram of drawing 3 . 

[Drawing 5] It is a flow chart for performing removal control of the affix by the example of this 

invention. 

[Drawing 6] It is an internal combustion engine's partial enlarged drawing in another example of this 
invention. 

[Drawing 7] It is a flow chart for performing removal control of the affix by another example of this 
invention. 

[Drawing 8] It is an internal combustion engine's partial enlarged drawing in still more nearly 
another example of this invention. 
[Description of Notations] 
9 — Exhaust manifold 
12 — 02 Sensor 

18 — Electrical heater 

19 — Exhaust gas lateral electrode 

21 — Atmospheric-air lateral electrode 

70 — Maine 02 Sensor 

71 ~ Factice 02 Sensor 

72 — Air supply pump 

1 02 — Exhaust gas control valve 
1 04 — Air supply valve 

[Translation done.] 
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8 3 tC$tA/T>-7 7^£-fey hf^o ^T^-SP-y 78 4 JO 
KJi^£aftte4?;/:/7 2 ^l?«t702 -t> 
■9*7 ia0<O#^f 1 1 rt^H*«:tt|&i-4 0 ^cv>-CX 

TV?* 5 Kit*, mifee-^ 1 8 ^^>tCi-^ 0 ^(7) 

if-6it^-ciSo 

[0 0 2 6] jfcOfta^'T ^WC^T. 7 7^7 
h ^ttrv^k SKli^r? 78 0-5^^x7^8 6 \Z 
it*. * HiC^^a&^n^gSJcfflCM 
J^±T^4^5^^fJSU$n^ 0 * 7-^7 8 6tci3v>T 
C<CMcok lC(i^nf7/8 7KjJt*. *>fT 40 

^r^T-f^o *x 7 78 6 K^TC^CMOi: %\Z\± 

^tflilt^f 77'8 8Ka^-c«j»fc-*- n^t 

7K*-J-£ 0 *v^f 7^8 9Kj£^ £ja«&*°>7 
7 2 Sr^lht* 4o *v^f 7"/9 0 fc^-e^fi-SEK 
7J->>b«RD£^>; 7t^.o ^-CXf y 79 1 Kit 
A,T**>i , -77J'>> MC^^ 'J7U ^^77^9 
. 2 tCitA,T:7 7^£ , ;-t 7 hi-^o ^-CXf-? 7 9 3 50 
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[0 0 2 7] B6«r#iir±»L^»«-Cli, "9"/ 
O2 -fev-9-7 1 <0*ffi±^#»ttott»*£ftSf *ft 
mmt IT SJft*^jfelTE*|R D J: i \z LTV* 

■9- 7 1 JS D 1 1 WHffl«*r«*i-4 J: 9 LT 

v****. RSO*$:ttJSt* J: ^: LT 4 J: v> L, 

[0 0 2 8] B8f*. -9-702 -fe>-9-7 lHii:Bi*t 

^ t , mxm 1 1 »i» i v>mimm 100^2 <onm 

ftf 10 1 tlzfrWLZti, HfllMCttfl 0 0i:*2i 
0 1 H*cii»2Sf*R« 1 0 1 ^<D$mtf#<o 

^2gfMf 1 0 nci±-9--ro2 -feV-9-7 
WbtiZo $<=>tcH8*#ra-r&i:, *2»«8f 10 
1 1 0 3 ;M8«£it. -O^^S 1 

0 3rtlCJi*2gp«tt«l 0 1 n^<02&«0«|&«:iW» 
1"4^««&#1 0 4^igttt>tt^ 0 0 3 

ft ^ ti^ll x. g if^^WSA $ ft Z> o 
[0 0 2 9] ^9-^02 4r>-9-7 1 ^ov>T#*»l»*ft 

tl0 2W^M«^f 1 lfi^S[IL7t:i^ 
^*«*v>TJH 1 j#jftf£® 1 0 0 f^o^lzlAL^ Lfc*« 
oTi2gt^ftf 1 0 1 f*3KJ±ijfLAL£v^ 0 do 

•9-7 \ m ] o<om2 m%^M ioia 

[0 0 3 0] CltUCfcfU -9-r02 -bV-9-7 1 <^ai^^ 

# k glc*±Sf«3!r^«Hl#l 0 2-*«BB#$-M*i:**cS 

0 4W?n^ o *»3!r^W«#l 0 2^ 

n#$^ig^f i i rt*aiiLfesP«55r^*4*v^-c 

* 1 1 0 0 «t tf» 2 #P«tt» 1 0 1 ftizffi. 
XL, Lfz&^XM1&^>'<-9 1 0 X *) i>T$i<Dffi%. 

TJ4H6 ^#HSLT±^t^:|6ife^JkI^«T^4 0T^ 

[0031] ztitx&^xztz&mMm-cit, mmt 
-9 i szxyizLTftfrtizttmmm&temz^tbfc 
*b h ti/z^^mm c MfzWfx n a o clt^ 0 l^l 

^f'J 4 2omJ!E^^ttl1"4mJE-fe>*9*^l^ 
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^t-cmi^^-^ 1 8 zftmmtzx o it i> <t v^ 0 

[0 0 3 2] 

> -9- ^ m ^jmEE^iEm^ tB * mEE^ h -r n <d * m% k 

[mi] ft«*«o4»BT*4o 
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[B2] O2 ■fe>^oa4M£*BfffiH-C**o 
[B3] O2 -t>-9-^ffi*«ff«r^"*-jRig-e*&o 
[B4] H3^»B<offl#ffi:fcigT*&o 
[0 5] *»M^**«^J:*#*»0»*1W«l*rfTd 

tea 6] *»wo8oo^«»ci5»t&rt*^H©»^i£ 

[B8] *«WOS^»cgB^^«K^»«nJIMWO 
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